Bang. J. Anim. Sci. 2009, 38(1&2) : 15 — 21 ISSN 0003-3588
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Abstract

The present investigation was done in the esterase gene expression analysis of the
Red Jungle fowl Gallus gallus of Bangladesh utilizing the polyacrylamide gel
electrophoresis (PAGE) technique. Each allele produces a biochemical message
that helps to produce various protein phenotypes those were expressed in the form
of bands on the polyacrylamide gel bed. Altogether four different esterase bands
were recorded in both Red Jungle (RJ) fowl and Naked Neck (NN) fowl of
Bangladesh. These were denoted as Est-1 (2), Est-2(1), Est-3 (21) and Est-4 (13)
based on the relative mobility on the gel. Among them Est-2 is very common in
almost all tissues. Comparing the esterase in both genetic groups, their expression
intensity even the relative mobility provided a unique feature that they were similar.
The investigation indicates that esterase gene between the Red Jungle fowl and
Naked Neck fowl of Bangladesh has a close relationship.
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Introduction

The genetic characterization of different types of native domestic animal/poultry in
Bangladesh based on various isozymes are not yet studied in Bangladesh. Isozymes
are multiple forms of a single enzyme, which often have different isoelectric points and
therefore can be separated by electrophoresis. Electrophoretic studies were done
extensively on the different tissues of various animals from which it reveals that the
enzyme exit in multi molecular forms and functions (Markert and Moller, 1959). The
electrophoretic banding patterns of esterases of different tissues show species-specific
variation. Esterase isozymes are one of the lipid-hydrolyzing enzymes, possess high
significance in genetics and toxicology (Callaghan et al., 1994 and Markert and Moller,
1959). The banding pattern of esterases appears to be genetically controlled and
therefore it has been used estimate the genetic distance among different populations or
the distance between populations (Turner, 1973). Esterases are also used as
bioindicators to measure the toxic potency of pesticide residues usually applied in

! Laboratory of Animal Genetics and Molecular Biology, Department of Zoology, University of Dhaka,
Dhaka-1000, Bangladesh

2 Reproductive Biotechnology Laboratory, Department of Animal Breeding and Genetics, Bangladesh
Agricultural University, Mymensingh-2202, Bangladesh

(Received : August 8, 2009)



Bang. J. Anim. Sci. 2009, 38(1&2)

agriculture (Alpuche-Gual and Gold-Bouchot, 2008). Esterases have also been
extensively studied in different insects and vertebrates and for different physiological
processes, such as regulation of hormone level, reproduction, functioning of nervous
system (Holmes and Whitt, 1970 and Brestkin et al., 1975).

Esterase isozymes are one of the lipid-hydrolyzing enzymes; possess high significance
in genetics. The banding pattern of esterases appears to be genetically controlled and
therefore it has been used to estimate the genetic distance among different populations
or the distance between populations. Esterases are also used as bioindicators to
measure the toxic potency of pesticide residues. (Debnath, 1978). Considering the
above facts, it is essential to understand the genetic status in terms of esterase
variability. The esterase variability and its tissue specific expression were not observed
in RJ fowl before in Bangladesh. Considering the above facts, it is essential to
understand the genetic status of Red Jungle (RJ) fowl of Bangladesh in terms of
esterase variability.

Materials and Methods

Sample collection

The whole carcass of the RJ fowl was collected from Bandarban District of Bangladesh.
According to the requirement the tissue of forebrain, midbrain, hindbrain, heart, liver,
testis, oesophagus, gizzard, crop, proventiculous, small intestine, large intestine,
pectoral muscle, pelvic muscle, lung, eye, kidney, pancreas, body muscle and blood
were collected. Separate special sterile bags were used for carrying the samples to
avoid the contamination. The samples were then transported to the laboratory in an
insulated box with ice to maintain the temperature around 4-6°C. In the laboratory, each
and every sample was taken separately and kept in deep freezer at -80°c until further
processing.

Preparation of the sample

Different tissues of the RJ fowl were taken in a measure nearly about 0.0159 gm. Each
sample was taken to an eppendrof tube and squashed in 1X Tris-Borate EDTA buffer
adding about 40 ml. After squashing 2X Bromophenol blue solution was added to each
sample as the amount of 10 ml. The samples were then centrifuged at 12600 rpm for 15
minutes at 25°C. Ten ml of supernatant was used in each slot of the gel.

Preparation of gel

Seven and half percent (7.5%) gel was prepared using 7.5 ml of Acrylamide-
bisacrylamide (30:0.8; Bio Basic Inc); 6.0 ml of 5X of TBE buffer; 0.15 ml of 10%
ammonium persulphate (AMPS; Fulka Biochemica); 0.14 ml of TEMED and 16 ml of
sterilized distilled water.
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Electrophoresis of gel

The gel was run at 120V constant voltage for at least 1 hr 20 min, until the tracking dye
(bromophenol blue) reached to the bottom of gel. The gel was recovered by dismantling
the glass plates sinking in water very cautiously. The gel was taken in a staining tray
and 30 ml of substrate mixture poured on to it for 15 min at room temperate. After 15
min, the substrate mixture was out poured and 30 ml of fast blue RR solution added to
the gel and incubated at 37°C for 25 min. Photograph of the gel was taken by a digital
zoom lens camera laying the gel on a white back ground (Samsung Kenox-SHD lens,
3.2 mega pixels).

Scoring of bands

Bands were scored on the stained gel from the highest to the lowest mobility and
numbered accordingly (Webb 1964). Relative mobilities were estimated towards the
commonly found band Est-2 as the band for unity.

Polyacrylamide gel electrophoresic analysis

Polyacrylamide gel electrophoresis (PAGE) was carried out to analyze the esterase
isozyme pattern in different tissues of RJ fowl of Bangladesh. Esterases were identified
in the gels by using o and B- naphthyl acetate as substrates following the technique
described by Johnson and Denniston (1964) and Steincr and Joslyn (1979). When only
a-naphthyl acetate was hydrolyzed, the bands in the gels turned black and named as -
esterases and with only B- naphthyl acetate, the bands were red and named f-
esterases. Tissue specific expression of esterase isozyme was observed in the present
study. Altogether four esterase bands (Est-1, Est-2, Est-3, and Est-4) were found in RJ
fowl with different relative mobilities. According to the Mendelian inheritance studies on
these esterase loci, each of the bands corresponds to one allele (Stordeur, 1976).

Statistical analysis

Data were analyzed using the general linear models procedure with the help of
Statistical Package for Social Sciences (SPSS) version 10/11.5.

Results and Discussion

Electrophoretic banding pattern showing the intensity variation of esterase isozymes in
different tissues of RJ fowl (Scored from a, B stained gel) are shown in Fig. 1. Second
band which denoted as 2 was most frequently observed and selected as a standard
band relative mobility of other bands was determined by comparing with that standard
band. The highest relative mobility value was 2.0 £ 0.02 and was possessed by Est-1,
located near the anode (+) pole whereas Est-4 with the slowest relative mobility, valued
0.13 £0.02 and found in the cathode (-) pole. According to this relative mobility the
values of Est-2 and Est-3 were 1.0 £ 0.02, 0.2 + 0.02 respectively.
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Fig. 1. Electrophoretic banding pattern showing the intensity variation of esterase
isozymes in different tissues of Red Jungle fowl (Scored from a, 8 stained gel)

All mentioned esterase bands had tissue and substrate specific expression. Tissue
specific expression of esterases was also found in sword tail fish (xiphophorus helleri)
(Ahuja et al., 1977). The bands also showed an intensity variation among different
tissues. Based on staining intensity, esterase isozyme bands could be arbitrarily
describe in the three categories such as- (a) deep stained, (b) medium stained and (c)
faint stained (Table 1). Debnath (1978) classified the intensity of esterase isozymes in to
five categories among three fresh water fish species. Those were (a) very intense (b)
intense (c) fairly intense (d) weak and (e) very weak.

Twenty one different esterase bands were found in Drosophila melanogaster when a
and B napthyl acetate were used a substrate, eighteen of them were black and thus
classified as a-esterase, two of them were red, classified as B-esterase (Taskin, 2007).
But in the present investigation both a and § napthyl acetate were used together.

In the present study it was observed that Est-3 and Est-4 were tightly linked. Further
population study is required for this statement. Polyacrylamide gel showing esterase
bands in different tissues of the RJ fowl (Scored from a,  Stained Gel) are shown in
Fig. 2. Among 20 tissues observed in the present study, esterase activity was most
abundant in liver, oesophagus, crop, gizzard and small intestine. Mentioned 5 organs
have a relation with food digestion and metabolism of different esters e.g. fat,
cholesterol etc. On the other hand, less activity observed in kidney, eye and muscles
and they have a different physiological function in contrast with digestion and
metabolism. High esterase activity was found in the liver and blood plasma of a range of
mammalian species (Colin et al., 2004).

Since esterases have neuro-transmission activity, brain tissues are supposed to be
enriched with esterases (Brestkin et al., 1975). Three esterase bands, namely Est-2,
Est-3 and Est-4 were detected in the present study (Fig. 3). Many researchers observed
frequently the high activity of acetylcholine esterase in the brain of different species
(Brestkin et al., 1975). The maximum numbers of bands were found in the brain tissues.
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But dissimilar results were observed in fishes where liver, stomach and intestine showed
the maximum number of bands (Cousin et al., 1987).

Table 1. Electrophoretic banding pattern showing the intensity variation of
esterase isozymes in different tissues of RJ fowl (Scored from a, B

stained gel)
Sl. No. Tissues | Est1 Est2 | Est3 | Est4

i. Fore Brain - DS FS MS

i. Mid Brain - DS FS MS

iii. Hind Brain - DS FS MS
iv. Heart - MS - -
V. Liver MS DS - -
Vi. Testis - DS - -
Vii. Oesophagus - DS - -
viii. Gizzard - DS - -
iX. Crop - DS - -
X. Proventiculous - MS - -
Xi. Small Intestine - DS - -
Xil. Large Intestine - MS - -
Xiil. Pectoral Muscle - FS - -
Xiv. Pelvic Muscle - FS - -
XV. Lung - DS - -
XVi. Eye - MS - -
XVii. Kidney - - - -
Xviii. Pancreas - - DS -
XiX. Body Muscle - FS - -
XX. Blood - MS MS -

DS = Deep stained, MS = Medium stained, FS = Faint stained

«— Est-4 —
«— Est-3 —

«— Est-2 —

«— Est-1 —

Fig. 2. Polyacrylamide gel showing esterase bands in different tissues of the Red Jungle
fowl (Scored from a, g Stained Gel)
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Fig. 3. Polyacrylamide gel showing esterase bands in different tissues of the Red Jungle
fowl and Naked Neck fowl (Scored from «, p Stained Gel). 1-brain, 2-liver, 3-Testis,
4-Oesophagus, 5-Gizard. 6-Intestine, 7-Llung, 8-Eeye, 9-Bbody muscle, 10-Blood,
a = Red Jungle, b = Naked Neck

As esterase activities were different in all species (Fossi et al., 1996), so banding
pattern of esterases in different tissues has good potentiality for species identification
(Al-amin et al., 2005). In the persent investigation, 4 esterase bands were detected in
the RJ fowl of Bangladesh. Comparing the esterase banding pattern of RJ fowl with that
of NN fowl, their esterase expression, staining intensity even the relative mobility
showed an unique feature that they were similar (Table 2) which indicates that esterase
gene between the RJ fowl and NN fowl in Bangladesh has a close relationship. These
findings also may be a powerful tool to analyze the evolutionary and phylogenic
relationship between them. Luis (1987) reported that isozymes have been used widely
as tools to probe the mechanistic basis of evolutionary adaptation. In more practical
application, isozymes have been used in the establishment of phylogenetic relationships
among the findings in the present study may be extended to use esterase as genetic
marker in various fields of physiology and taxonomy in RJ fowl.

Table 2. Banding intensity variation between red jungle and naked neck fowl

Est-1 Est-2 Est-3 Est-4
SI.No.|  Tissues Red | Naked | Red | Naked | Red | Naked | Red | Naked
Jungle | Neck |Jungle| Neck |Jungle| Neck |Jungle| Neck
i. Brain DS DS DS MS MS MS
ii. Liver MS MS DS DS - - - -
iii. Testis - - DS DS - - - -
iv. Oesophagus - - DS DS - - - -
V. Gizzard - - DS MS - - - -
Vi. Intestine - - DS MS - - - -
Vii. Lung - - DS DS - - - -
viil. Eye - - DS FS - - - -
iX. Body Muscle - - MS FS - - - -
X. Blood - - DS MS DS MS - -

DS = Deep stained, MS = Medium stained, FS = Faint stained

20



Esterase expression in indigenous chicken

Conclusion

From the result it may be concluded that esterase gave between Red Jungle fowl and
Naked Neck town has a close relationship and could be used in the field of genetics.
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